INTRODUCTION {#sec1-1}
============

Periodontitis is an infectious condition caused by periodontal pathogens, which affect the composition and integrity of periodontal structure and cause destruction of cells and connective tissue matrix, clinical attachment loss (CAL), alveolar bone resorption, periodontal pocket formation, and gingival inflammation.\[[@ref1][@ref2]\]

Saliva can also reveal the systemic health as well as the oral health to some extent. Whole saliva may also show the presence of periodontal disease, and evidence indicates that the level of some cytokines increases in the saliva of patients with periodontitis. Assessment of the composition of saliva may provide valuable information about biochemical markers for assessment of periodontal diseases.\[[@ref3]\]

Periostin is a hemophilic, secretory protein from the fasciclin I family.\[[@ref4]\] It is expressed in collagen-rich tissues and fibrous connective tissues such as the heart valves, tendons, cornea, and periodontal ligament (PDL).\[[@ref5]\] Periostin serves as a necessary protein for the integrity, development, and maturity of the tissue, and it is believed to play a key role in balancing and regulating homeostasis of the PDL.\[[@ref6]\] Expression of periostin is induced by the tumor growth factor (TGF)-β and bone morphogenetic protein-2. It reinforces the cross-linking of collagen and improves the mechanical properties of the connective tissue.\[[@ref4][@ref5][@ref6][@ref7][@ref8]\] Furthermore, it has been shown that expression of periostin increases during wound healing.\[[@ref9]\]

Some studies have reported a significant association between the severity of periodontal disease and the level of periostin.\[[@ref9][@ref10][@ref11]\] However, another study found no significant difference in the level of periostin in periodontitis patients and healthy controls.\[[@ref5]\] Considering the existing controversy regarding the correlation of periostin and periodontal disease and gap of information on the level of periostin in the saliva, this study aimed to determine and compare the concentration of periostin in the saliva of patients with chronic periodontitis and healthy controls.

MATERIALS AND METHODS {#sec1-2}
=====================

This case--control, cross-sectional study was performed from December 2016 to August 2017 at the Periodontology Department of Shahid Beheshti University of Medical Sciences. In this study, 45 individuals (15 males and 30 females, aged 25--50 years) including 25 patients with chronic periodontitis and 20 periodontally healthy controls were enrolled. The sample size formula that we used was as follows:

*n* = (Zα/2 + Zβ) 2 × 2 × σ2/*d*2

(*n* = sample size = 17)

Zα = 1.96

Zβ = 0.84

*d* = difference between two groups = 112

All individuals gave the written informed consent. Institutional ethics review committee approval was obtained. The exclusion criteria of the study include (1) cigarette smoking or tobacco use and alcoholism; (2) systemic diseases such as diabetes mellitus, hypertension, and rheumatoid arthritis; (3) pregnancy; (4) systemic bacterial, viral, or fungal infection; (5) history of antibiotic therapy or use of anti-inflammatory medications during the past 6 months; (6) periodontal therapy during the past 2 years; and (7) patients with aggressive periodontitis.

Periodontal patients were selected according to the criteria set by the American Academy of Periodontology in 1999\[[@ref12]\] and had a minimum of two teeth with probing pocket depth (PPD) ≥5 mm, CAL ≥4 mm, and positive bleeding on probing in involved areas. Healthy controls had gingival index \<1 mm, PPD \<3 mm, and no CAL.

Sampling {#sec2-1}
--------

Volunteers were enrolled after signing informed consent forms and subjected to intraoral and periodontal examinations. They were requested to refrain from eating and drinking for at least 2 h before saliva collection. Oral cavity was also evaluated to ensure the absence of debris. Using the spitting method,\[[@ref13]\] unstimulated saliva was collected between 11:00 am and 13:00 pm for 5 min (one spit per minute). The saliva was collected in sterile tubes and immediately frozen at −70°C until the experiment. After thawing, ELISA kit (RD191016100; BioVendor Laboratory Medicine, Brno, Czech Republic) was used to determine the concentration of periostin. All procedures were carried in accordance with the manufacturer\'s instructions. Absorbance of wells was measured by ELISA reader (BioTeK Instruments Inc., Winooski, VT, USA) at wavelength of 450 nm. The concentration of periostin was estimated using the assay standard criteria. All laboratory analyses were performed in the Dental Biomaterials Department of Shahid Beheshti University of Medical Sciences.

Data analysis {#sec2-2}
-------------

Statistical analyses were performed using SPSS software-version 21 (SPSS Inc., Chicago, IL, USA). The salivary level of periostin was compared between the two groups using the Mann--Whitney test and *t*-test. *P* \< 0.05 was considered statistically significant. Data were presented as mean ± standard deviation.

RESULTS {#sec1-3}
=======

Salivary levels of periostin in the two groups are shown in [Table 1](#T1){ref-type="table"}. The mean salivary level of periostin was significantly different in patients with periodontitis and healthy controls (*P* \< 0.05). The mean level of periostin was significantly lower in the saliva of patients with periodontitis compared to healthy controls (*P* = 0.03). Periostin was detectable in all of the samples.
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DISCUSSION {#sec1-4}
==========

Periostin serves as a necessary protein for the integrity and maturation of tissues. It is believed that periostin plays a key role in regulating the PDL homeostasis.\[[@ref14]\] This study compared the concentration of periostin in the saliva of patients with periodontitis and healthy controls. Considering the high level of periostin in collagen-rich connective tissue,\[[@ref5]\] it is estimated that increased gingival inflammation and periodontal destruction may be responsible for reduction in the salivary level of periostin. Periostin plays an important role in tissue integrity and development of teeth.\[[@ref15][@ref16][@ref17]\] It serves as a supporting protein for the periodontium.\[[@ref18]\] In a study by Balli *et al*.,\[[@ref11]\] level of periostin in the serum and gingival crevicular fluid of patients with periodontitis was significantly lower than that in healthy controls; their results were in agreement with ours, and it may be concluded that periostin plays a role in periodontal health. Furthermore, as a cellular matrix protein, periostin is extensively expressed in the PDL and periosteum.\[[@ref4]\] Level of periostin in fetal periosteum has reported to be very high in bone formation stage.\[[@ref19]\] High levels of periostin are also detected in periosteum and PDL in case of fracture, mechanical load application, tooth movement, and tooth eruption.\[[@ref17][@ref20][@ref21]\]

TGF-β1 stimulates the release of periostin from the human gingival fibroblasts, while this process is inhibited by tumor necrosis factor-alpha (TNF-α).\[[@ref22]\] Interleukins (ILs) 13 and 14 cause significant upregulation of periostin in human gingival and PDL fibroblasts. These two cytokines are detected in periodontal defects.\[[@ref23]\] However, lipopolysaccharide of *Porphyromonas gingivalis* has no significant effect on the level of periostin. Furthermore, periostin has a stimulatory effect on the level of IL6, IL8, and monocyte chemotactic protein 1.\[[@ref18]\] An animal study revealed the role of periostin in experimentally induced periodontitis and periodontitis-induced bone destruction. It has been showed that level of periostin decreased over time in the presence of inflammation. A correlation was noted between alveolar bone loss and level of periostin.\[[@ref14]\] In periodontitis patients, level of periostin decreases due to two reasons. The first reason is bacteria. Bacterial competition can cause a reduction in level of periostin produced by PDL fibroblasts. The second reason is that reduction in number of PDL fibroblasts can cause a reduction in the level of periostin. Reduction in the level of periostin compromises PDL stability and increases the risk of subsequent damage and inflammatory process due to reduction in biomechanical and structural potential of PDL.\[[@ref16][@ref17]\]

In the current study, level of periostin was lower in the saliva of periodontitis patients. Periostin may be used as an inflammatory marker for detection of periodontal disease. Further studies are required to assess the efficacy of this biomarker for early detection of periodontal disease and prevention of its progression. First limitation of this study was that we did not have information about the level of periostin after treatment of periodontitis. Such information would be useful for understanding the role of periostin in periodontal regeneration. Second, the sample size was limited due to the inclusion and exclusion criteria, which makes it difficult to interpret the data; however, the potential confounding factors are minimized. Furthermore, there is no definitive conclusion due to the existing limitations. Finally, for considering periostin as biomarkers of inflammation in periodontitis, further studies are needed with more sample size in different populations.

CONCLUSION {#sec1-5}
==========

The results show that there is a significant relationship between the level of periostin in saliva and chronic periodontitis. Furthermore, periostin levels in saliva may be considered as a promising diagnostic potential in periodontal disease; however, further studies are needed to confirm this finding.
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